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- The MAILING DATE of this communication appears on the cover sheet with the correspondence address — 
Period for Reply 



A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
eamed patent term adjustment. See 37 CFR 1 .704(b). 

Status 

1 )^ Responsive to communication(s) filed on 13 April 2009 . 
2a )^ This action is FINAL. 2b)n This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 

Disposition of Claims 

4) ^ Claim(s) 9-1 5 and 20-22 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) n Claim(s) is/are allowed. 

6) IEI Claim(s) 9-13 and 20-22 is/are rejected. 

7) ^ Claim(s) 14 and 15 is/are objected to. 

8) 0 Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) 0 The specification is objected to by the Examiner. 

10) 0 The drawing(s) filed on is/are: a)^ accepted or b)^ objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held In abeyance. See 37 CFR 1.85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 

1 1) 0 The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12) 0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 
a)n All b)n Some * c)^ None of: 

1 .□ Certified copies of the priority documents have been received. 

2. n Certified copies of the priority documents have been received in Application No. . 

3. n Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 



Attach ment(s) 

1 ) ^ Notice of References Cited (PTO-892) 4) □ Interview Summary (PTO-41 3) 

2) □ Notice of Draftspereon's Patent Drawing Review (PTO-948) Paper No(s)/IVIail Date. 

3) □ Information Disclosure Statement(s) (PTO/SB/08) 5) □ Notice of Informal Patent Application 

Paper No(s)/Mail Date . 6) □ Other: . 



PTOL-T26'(Rev^'o8-0^^ 



Office Action Summary 



Part of Paper No./Mail Date 20090515 



Application/Control Number: 1 0/539,9 1 3 Page 2 

Art Unit: 1793 

This action is in response to applicants' amendment of 13 April 2008. The amendments 
to the specification have overcome the 35 USC 132(a) objection. The amendments to the claims 
have overcome the 35 USC 1 12, first paragraph rejection and the 35 USC 1 12, second paragraph 
rejection over claims 1 1 and 13. Applicants arguments with respect to the objections to the 
disclosure are persuasive and his the objection is withdrawn. The term "dopant" and "doped" is 
being given meanings of these terms in U.S. patent 6,773,621, which is that the dopants are part 
of the crystal structure as shown by the formula in U.S. patent 6,773,621, where A\ A^, B\ 
and are dopants and their presence means the PZT is doped with these materials. Apphcant's 
arguments with respect to the remaining rejections have been fiiUy considered but they are not 
persuasive. 

Claim 12 is rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

Claim 12 recites the limitation "the rare earth metal". There is insufficient antecedent 
basis for this limitation in the claim or in claim 1 1 . Claim 1 1 teaches rare earth metals. 

Applicants state that claim 1 1 was amended to "a rare earth metal". This amendment is 
not present in the claims. Thus the rejection is maintained. If claim 1 1 is amended as argued, this 
rejection will be overcome. 

The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

Claims 9-13 and 20 are rejected under 35 U.S.C. 102(b) as being anticipated by U.S. 
patent 5,993,895. 
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This reference teaches adding a lithium salt to PLZT powder, which is a lanthanum 
doped PZT ceramic. While the reference does not teach how the PLZT is produced, it is 
notoriously well known in the art that this material is conventionally produced by mixing oxides 
of lead, lanthanum, zirconium and titanium and calcining the mixture. Table 1 teaches adding 
0.84 and 1 wt% lithium nitrate, which is 0.084 and 0.1 wt% ionic lithium. The reference teaches 
the claimed process. Since the taught composition and process are identical to that claimed, the 
sintering temperature obtained by the taught method must be within the ranges of claims 9 and 
20, absent any showing to the contrary. 

Claims 9- 1 3 and 20-22 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
U.S. patent 5,993,895. 

This reference teaches adding a lithium salt to PLZT powder, which is a lanthanum 
doped PZT ceramic. While the reference does not teach how the PLZT is produced, it is 
notoriously well known in the art that this material is conventionally produced by mixing oxides 
of lead, lanthanum, zirconium and titanium and calcining the mixture. The lithium salt can be 
lithium nitrate or lithium carbonate and the amount is 0.5-10 wt%. If the salt is lithium nitrate, 
the ionic amount of lithium added is 0.05-1 wt% and if the salt is lithium carbonate, then the 
amount of ionic lithium is 0.095-1.9 wt%. These ranges overlap the claimed range. Product 
claims with numerical ranges which overlap prior art ranges were held to have been obvious 
under 35 USC 103. In re Wertheim 191 USPQ 90 (CCPA 1976); In reMalagari 182 USPQ 549 
(CCPA 1974); In re Fields 134 USPQ 242 (CCPA 1962); In re Nehrenberg 126 USPQ 383 
(CCPA 1960). Since the taught and claimed compositions overlap and the taught and claimed 
processes are the same, one of ordinary skill in the art would expect the sintering temperature 
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range obtained for the taught mixture to overlap the claimed sintering temperature range, absent 
any showing to the contrary. 

This reference teaches the ceramic is used to form a multilayered capacitor having 
internal electrodes. This structure is the same as an actuator and thus the capacitor would also act 
as an actuator in different applications. While the taught electrodes are composed of 
silver/palladium alloy, it is well known in the art that silver is a functionally equivalent electrode 
material that also requires the sintering temperature to be less than 1 100°C. Thus it would have 
been obvious to use a silver electrode in place of the taught alloy. In addition, it would have been 
obvious to use the taught capacitor/actuator in a motor vehicle fuel injection system since this is 
a well known use of piezoelectric actuators. The reference suggests the claimed process, 
actuator and system. 

Applicants' arguments have been considered but are not convincing since they have not 
shown that a sintering temperature in the range of 850-950°C cannot be obtained for the taught 
mixtures of PLZT and lithiiim nitrate. The teachings in column 3, lines 20-28 that a sintering 
temperature of 1000°C for two hours does not indicate that the ceramic cannot be sintered at 
lower temperatures for longer times. Column 2, lines 56-58 teaches that the sintering occurs at 
temperatures at 1 100°C for a time sufficient to density, or sinter, the mixture. Thus the reference 
does suggests sintering at temperatures less than 1 100°C and even less than 1000°C for times 
longer than 2 hours. It is well known in the ceramic art that sintering condition are based on both 
time and temperature and that these variables can be varied by increasing the temperature which 
decreases the sinter time or by decreasing the temperature which increases the sintering time. 
Applicants claim the sintering temperature as a property and they have not shown that the taught 



Application/Control Number: 1 0/539,9 1 3 Page 5 

Art Unit: 1793 

composition does not have this property. Applicants do not claim sintering the mixture at 850- 
950°C, they only state that a sintering temperature in the range can be obtained from mixing a 
PZT based ceramics and 0.01-0.1 wt% of lithium in salt form. 

Applicants argue that the molar ratio of Pb to Ti and Zr or the relative molar percentage 
of oxygen from oxides is not taught by the reference. The reason why the reference does not 
teach this is because the formula for PLZT is well known in the art as shown by U.S. patent 
3,666,666. U.S. patent 3,666,666 shows that PLZT have the general formula Pbi-xLax(TizZry)i.x/4 
O3. Thus the PLZT of U.S. patent 5,993,895 has a oxygen molar percentage that matches the 
formula of claim 9. With respect to the ratio of Pb to Zr and Ti, U.S. patent 6,773,621 shows that 
doping PZT ceramics affects the ratio of Pb to Zr and Ti so that it is no longer 1, as in the 
general formula of claim 9. Therfore, the fact that PLZT do not have the Pb/Zr and Ti ratio of 
claim 9, the teachings of claims 1 1 and 12 would change this ratio. Thus the arguments over the 
composition claims 9-13 and 20 are not convincing and these rejections are maintained. 

Applicants arguments with respect to claims 21 and 22 are a repeat of those made 
previously and are not convincing for the reasons given previously. The rejection is maintained. 

Claims 14 and 15 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 

There is no teaching or suggestion in the cited art of record of the claimed process where 
the PZT based ceramic is doped with Ca, La, Nb, Fe and Cu. 

THIS ACTION IS MADE FINAL. AppUcant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 

MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 

MONTHS of the mailing date of this final action and the advisory action is not mailed until after 

the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 

will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 

CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 

however, will the statutory period for reply expire later than SIX MONTHS from the mailing 

date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Melissa Koslow whose telephone number is (571) 272-1371. The 
examiner can normally be reached on Monday-Friday from 8:00 AM to 3:30 PM. 

If attempts to reach the examiner by telephone are unsuccessfiil, the examiner's 
supervisor, Jerry Lorengo, can be reached at (571) 272-1233. 

The fax number for all official communications is (571 ) 273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/cmk/ 

May 27, 2009 



/C. Melissa Koslow/ 



Primary Examiner 
Art Unit 1793 



